A group of 25 normal-hearing children aged 6 to 13 years was compared to a group of 25 children manifesting a unilateral hearing impairment of at least 45 dB HL. The two groups were matched on age, I.Q., socio-economic status, sex, and race.
The prevalence of unilateral hearing loss in the school age population is about 3 in 1000 ( 1). This type of communicative disorder is as prevalent a problem as cleft palate in children. And yet, very little empirical research has been conducted to date on children with this potentially handicapping condition. There is limited information presently available on the auditory, academic, and linguistic performance of children with unilateral hearing loss. Many physicians, audiologists, and special educators hold the view that children with unilateral hearing impairment experience few, if any, communicative difficulties. Parents are characteristically advised that preferential classroom seating will provide the good ear with sufficient auditory input, and thereby offset any disadvantage in the classroom. Despite the widespread belief that unilateral hearing loss is not a serious problem, there is some evidence to suggest that children with only one good ear do experience some difficulties. It has been reported, for instance, that some school age children with unilateral hearing impairment experienced delays in language development (2). A second study (3) examined the effects of hearing loss on educational achievement and found that in a small group of unilaterally impaired children, lags in academic achievement were noted. The data to be reported This project was supported by Maternal and Child Health and Crippled Children's Services, Grant MC-R-470428-02-0 to Dr. Fred Bess.
in this study are concerned with the cognitive and linguistic skills of unilaterally impaired children, as well as their classroom achievement.
METHOD
A battery of standardized language measures was administered to a group of school-aged children exhibiting a unilateral hearing loss. Each of these hearing-impaired individuals was matched to a child with normal hearing abilities on the basis of intelligence, sex, chronological age, race, and socioeconomic status. Presumably then, the single most important factor which differentiated each matched pair was the presence or absence of a unilateral sensorineural hearing impairment ofat least 45 dB HL (re: ANSI, 1969 [4]) through the frequency range of speech (500 to 2000 Hz).
Subject Selection Criteria
Recall from Bess and Tharpe (this issue) that 60 children with unilateral sensorineural hearing loss were selected from the patient files of the Bill Wilkerson Hearing and Speech Center, the files of the Nashville Metropolitan School System, and other local educational agencies in the mid-Tennessee region. The children ranged in age from 6 to 18 yr with a mean age of 13 yr. Medical and educational case history data were then obtained via parental interview, medical file, and school records.
A subsample of 25 unilaterally hearing-impaired children was selected for a more comprehensive examination oftheir auditory, linguistic and psychoeducational skills. A matched group of 25 normal hearing children was also selected. The specific criteria used in the selection of the group with monaural hearing loss has been detailed in Bess and Tharpe (this issue). In general, the unilateral group exhibited normal hearing (S 15 dB from 500 to 4000 Hz) in the good ear and an impairment of 45 dB or more (500 to 2000 Hz) in the affected ear, the presence of the hearing loss for 3 yr or longer, no history of middle ear disease in the good ear, normal intelligence, and normal growth and develop ment.
Criteria for the control group included hearing thresholds no poorer than 15 dB (re: ANSI, 1969) bilaterally at octave intervals 250 to 8000 Hz, normal tympanometry in both ears, normal intelligence as determined by a licensed psychological examiner, and a negative history of otitis media. These two groups of subjects were then matched for age (+6 mo), sex, intelligence (+ 1 SD), race, and socioeconomic status (5). 27 (a) Verbal opposites subtask (b) Auditory attention span for related syllables subtask (c) Oral directions subtask 6. Mean length of utterance in words and morphemes A brief description will be given to each of these measures below.
The Token Test for Children (6) is a measure of comprehension of increasingly complex commands, involving color, shape, and size of tokens (Parts I to IV) and increasingly complex vocabulary (Part V). The child is presented with a set of 20 tokens and is asked to perform such operations as "Touch the red circle,'' "Touch the yellow circle and the red square," and "Before touching the yellow circle. pick up the red square." The Token Test for Children was standardized on 1304 children who ranged in age from 3 yr 0 mo to I 1 yr 6 mo. The Wiig-Semel Test of Linguistic Concepts (7) was administered to each child. This test is now incorporated into the CELF ( 1 1). The Test of Linguistic Concepts evaluates the comprehension of 50 linguistic concepts requiring local operations. These include comparative, passive, temporal-sequential, spatial, and familiar relationships. Ten test sentences comprise each of these five subtasks. The child is asked questions such as "Are watermelons bigger than apples?" (comparative relationships) and "Pat came after James. Was James first?" (spatial relationships). Normative data are presented on 2 I0 children in grades I through 8. Three subtasks of the Illinois Test of Psycholinguistic Abilities (ITPA) (8) were administered to each child: Auditory Association, Visual Association, and Grammatic Closure subtasks. These subtasks were selected to test different levels of the psycholinguistic model on which the ITPA is based. The Auditory Association subtest requires the comprehension of an auditory stimulus and a vocal response. This subtest makes use of verbal analogies, where the child is required to supply missing information. An example of a test item is: "A daddy is big; a baby is ~ ." The Visual Association subtest requires the comprehension of a visual stimulus followed by a motor response. On each test item, the child points to one of four pictures which is most closely associated with a central picture. The Grammatic Closure subtest assesses the child's ability to make use of the redundancies of oral language, and requires a production response. For example, the examiner points to two pictures of beds and says, "Here is a bed; here are two ." The child supplies the missing word and adds the appropriate morphological marker. The ITPA was standardized on approximately 1000 children between the ages of 2 yr 4 mo and 10 yr 3 mo.
The Auditory Verbal Learning Test (9) is a measure of singleword verbal recall. The child is presented with a list of 15 words and is asked to recall as many as he can remember, order being unimportant. Five trials of the lists are presented. This test claims to estimate short-term memory for unrelated verbal material. Normative data in the form of percentiles are presented for children between 5 and 13 yr as well as adults.
Three subtests of the Detroit Tests of Learning Aptitude (lo) were administered to each child: Verbal Opposites, Auditory Attention Span for Related Syllables, and Oral Directions. The Verbal Opposites subtest appraises the child's knowledge of antonyms. The examiner says a word such as "day" and the child is instructed to give the opposite word "night." The Auditory Attention Span for Related Words subtest is a test of meaningful sentence recall. The Oral Directions subtest is a timed evaluation of the child's ability to follow verbal directions. This task is complicated by requiring certain arithmetic, reading, and writing skills of the child. A limited test standardization study was conducted on subjects between 3 and 19 yr of age. In addition to the language test described above, a measure of cognitive development (Weschler Intelligence Scale for Children-Revised) ( 12) was also included in the analysis.
The language battery was administered by a certified speechlanguage pathologist, specializing in child language. The examiner was blind to the childrens' group assignment. All testing was conducted in two sittings and was completed within a span of 4 weeks.
RESULTS
The test data to be reported in this section are generally based on a total sample of 50 children aged 6 to 13 yr. Twenty-five of these children manifesting a unilateral hearing loss were compared with 25 normal-hearing children. In the case of some of the language measures, not every child was tested, for various reasons. When the results of a particular test are based on less than the entire sample of 50 children, this will be noted; otherwise, the full sample was used. In particular, in the case of the spontaneous language sample results, only 40 children were compared. Ten black children were omitted from analysis of spontaneous productive language on the basis of presumed dialect differences.
The results of this study have been organized, first, by comparing overall group differences between the normal hearing children and the unilaterally hearing-impaired children. Second, language performance within the unilateral group was viewed from three perspectives: (1) the effects of severity of loss, (2) whether the loss was right-or left-sided, and (3) whether the child had been academically successful. The number of children comprising each of the various sample breakdowns may be seen in Table 1 . 
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General Cognitive Abilities: Performance on the WISC-R One of the measures on which the experimental (i.e., children with unilateral hearing loss) and control groups were compared was intelligence, as measured by the Weschsler Intelligence Scale for Children-Revised (WISC-R). The mean performance of each group is presented in Table 2 , the full scale I.Q. is shown, as well as its two components, verbal and performance subscales. Each of these three indices is scaled on a mean (x) of 100 and a SD of 16 in the general population.
When the mean I.Q. performance was compared statistically, no differences were found on the full scale score (F = 2.508: df = 1,47: P < 0. I2), the performance subscale (F = 3.479; df = 1,47; p < 0.06), or the verbal subscale (F = 0.628; df = 1,47; p < 0.43). When viewing the children individually on WISC-R full scale intelligence, the lowest score achieved was 78 while the highest score was 132. The intelligence criterion for inclusion in the study was "normal" I.Q. on the WISC-R as determined by a licensed psychological examiner. On the WISC-R, a full scale I.Q. of 70 and above is considered normal (though an I.Q. in the 70 to 79 range is considered "borderline"). One child For the purposes of comparing performance on various language measures, it is ideal to base comparisons on equivalent performance I.Q., an index of nonverbal intellectual ability. In the present study, even though there is no significant mean difference in performance I.Q., individual dyads (i.e., normal child with matched hearingimpaired child) do sometimes differ markedly. In order to equalize these dyadic differences, all subsequent analyses of the language measures have been conducted using an analysis of covariance, with WISC-R performance I.Q. as the covariate. The goal here is to construct two groups that are statistically equivalent in nonverbal intelligence, so that any true verbal differences between the groups might surface.
After having demonstrated equivalence between the normal and hearing-impaired groups overall on the WISC-R, we looked for possible differences within the impaired group itself. We studied I.Q. differences as a result of seventy of the unilateral loss, whether the loss was left-or right-sided, and whether the child ever failed a grade in school. These findings are summarized in Table 3 . Means and SD of WISC-R full scale I.Q., performance I.Q., and verbal I.Q. are given for each subsample as well as for the total sample of hearing-impaired children. A total of 24 children were administered the WISC-R.
The sample was divided first into two subgroups according to the degree of hearing impairment. Nine children manifested unilateral losses of 60 dB HL and less; their impairment was termed "mild." The remaining I5 children had losses greater than 60 dB HL and have been referred as "severe." As Table 3 indicates, a statistical difference exists when comparing the mean full scale I.Q. of these two groups. Those children with the milder impairment had a higher I.Q. (x = 108.33) than those whose hearing loss was more severe (x = 97.73) (F = 5.375; df = 1,22; p < 0.03). It is important to note, however, that even in spite oftheir lower full scale I.Q., the more severely impaired children still evidence a "normal" I.Q. The chil- Children comprising the "Fail" group have been retained academically for one grade level.
Mean difference between the two groups is statistically significant (~~0 . 0 5 ) .
dren in the mild group were more similar (x1.Q. = 108.33) to the group of normal children (X1.Q. = 106.68) than they were to the severe group (X1.Q. = 97.73). This may be seen by comparing Tables 2 and 3 . This difference between groups was not reflected in either performance or verbal subscales alone, although a difference in verbal abilities can be seen if a less stringent statistical criterion ( p < 0.06) is adopted. In this case, the severe group performed more poorly on the verbal subscale by a margin of 9 points ( F = 4.0 13; df = 1,22; p < 0.058).
The total sample was divided next on the basis of side of unilateral impairment. Nine children had left side impairments, and 15 had right side losses. No mean I.Q. differences were observed on any of the three measures. But again, the largest mean difference occurred on the verbal subscale in favor of those whose impairment was left-sided ( F = 3.2 13; df = 1 , l l : p < 0.087).
Finally, the sample was divided into two groups on the basis of educational progress. This factor was measured by whether or not the child had ever repeated a grade. Sixteen of the children made sufficient academic progress that each grade was passed, while 8 children failed at least one grade. Each group showed similar I.Q. abilities as measured on the WISC-R full scale and performance subscale. However, those children comprising the fail group had a significantly lower verbal I.Q. than children in the pass group ( F = 8.67 1; df = 1,22; p < 0.007). The mean verbal I.Q. of children who passed was 13.56 points higher than the mean performance of those who failed.
In interpreting this finding, it must again be cautioned that, even though those children who failed had a significantly lower verbal I.Q. than those who passed, their mean I.Q. is still well within the range of normal abilities. Of course, one of the questions which must be asked is, on what basis were teachers retaining these 8 unilaterally impaired children? Teachers may have been sensitive to the finding that these children had somewhat lower verbal abilities than tHeir peers. This lowered verbal ability, as measured by the WISC-R verbal subscale, may have been evidenced in the classroom as inadequate performance in writing and reading tasks and/or lower performance in oral comprehension and expression. This thesis will be explored in a subsequent section.
Language Performance of Normal and Hearing-Impaired Groups
The entire group of normal hearing children was compared to the entire group of unilateral hearing-impaired children on several measures of language performance. Formal tests of both language comprehension and production were selected to represent the child's linguistic abilities. As every test was not administered to every child in the sample of 50 children, the number of children on which each test result is based is given in the respective summary table. Table 4 displays the mean performance of each group on the Token Test for Children, as well as the standard deviation for each mean. The Token Test is a comprehension task which measures the child's ability to process verbal directions of increasing length and complexity. The Token-part 1
Token-part2
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Token-part 5 test items were designed so that the child must grasp the semantic value of each lexical item in order to get the item correct. suggest that the Token Test is sensitive to subtle, higher-level linguistic and cognitive-semantic processing skills which may be relevant to the skills required in academic tasks. Table 4 displays performance of each group both for the total score and component scores for each of five subtasks. The mean score for each of these subtasks was subjected to an analysis of variance to test for significant differences, and none were found. The mean performance of each of the groups was similar. The largest mean difference between the two groups occurred on part 4, although it was not a significant difference. Scaled scores were used for this comparison so that a comparison of each group could be made directly, without the variable of age confounding the results.
Three subtests of the Illinois Test of Psycholinguistic Abilities (ITPA) were administered to a portion of each group ( 14 normal and 15 hearing-impaired children). The test was not administered to the entire group since some of the subjects were beyond the age of the standardization sample of the test (10 yr, 1 1 mo). The three subtests were the Auditory Association subtest, Visual Association subtest, and Grammatic Closure subtest. No mean differences were found on any of these three subtests when the two groups were compared. The Auditory Association subtest showed a 0.94 point difference in mean scaled score in favor of the normal group; a 3.61 point difference was seen on the Visual Association subtest in favor of the normal group; and a 5.82 point difference was seen on the Grammatic Closure subtest in favor of the normal group. These data are displayed in Table 5 .
The Detroit Tests of Learning Aptitude (DTLA) were administered to all 25 children in each of the groups. Three subtests of the DTLA were selected: verbal opposites, oral directions. and auditory attention span for re- The Wiig-Semel Test of Linguistic Concepts was administered to each of the children, and the mean raw scores and standard deviations for each subtask are presented in Table 7 . This test measures various aspects of the child's linguistic comprehension system, as well as various cognitive/logical reasoning abilities. No significant mean differences were found in raw scores between the normal and hearing-impaired groups, either in the total test score or any of the five component scores.
The mean age the group of normal children was 9 yr 7 mo. This mean age reflects the usual age at which children are enrolled in 4th grade. When the normative data from the original study are compared to the mean performance of the children in this study, it was found that both the normal and the impaired children performed precisely as did the 4th graders in the normative sample. Thus, the children in the present study compared very favorably to the 2 10 children comprising the original Wiig and Semel study. It is concluded that the unilateral hearing-impaired children in the present study are very similar to normal children in their ability to comprehend certain advanced linguistic and cognitive operations, as measured by the Wiig-Semel Test of Linguistic Concepts. Since no scaled scores nor age-equivalent scores are given in the test standardization for this test, no further comparisons will be made in the subsequent sections entailing breakdowns of the unilateral hearing-impaired group (since the mean age of the groups changes when comparing various subsamples).
The Auditory Verbal Learning Test claims to measure a child's short-term memory for unrelated words. The test consists of five repetitions of a list of names for common objects. Each repetition contains 15 words and the raw score is a summation of the number of words correctly recalled on each list. The mean raw scores and standard deviations are presented in lated syllables. The verbal opposites subtest is a measure of the child's productive control of antonyms. The oral directions subtest is a timed evaluation of the child's ability to follow verbal instructions. The task is complicated by requiring certain arithmetic, reading, and writing skills of the child. The auditory attention span for related syllables subtest evaluates short-term memory for sentences. The sentences are not controlled for syntactic complexity. The mean performance and standard deviation of the two groups on each of these three subtests of the DTLA are given in Table 6 . For reference, the chronological age of each group (mean and standard deviation) is also given. The DTLA scores are reported in age-equivalent scores. As the two groups differ in mean chronological age (and have nearly identical standard deviations) by only a month, the two groups might be directly compared on each of the three subtests. As seen in Table 6 , the mean differences between groups range from 1.20 to 11.84 mo. None of the three differences is statistically significant. Even though there is nearly a 12-mo difference between the normal and hearing-impaired groups on the auditory attention span for related syllables subtest, there is also a lot of variability in test performance (SD = 32.27 mo for normal group and 29.56 for impaired group). Finally, a brief conversational interaction between an adult examiner and each child in the sample was audio tape-recorded. A sample of 100 spontaneously produced utterances was transcribed from each child, and the average utterance length was computed. This numerical index, called mean length of utterance (MLU), was computed in units of words and morphemes. Table 9 presents these data, and as may be seen, no statistically significant difference between groups was found.
Language Performance Within the Unilateral Group as a Function of Severity of Loss
The overall group comparisons between the normal and unilateral hearing-impaired children yielded very similar profiles of language performance. However, given the heterogeneity of the impaired group on various factors, the overall group comparisons may mask or overlook any within-group differences. Three such possible factors will be explored in the remainder of this report: the effect of severity of unilateral loss on language performance, the effect of side loss, and the differences in the group that was academically successful versus those who failed a grade. This section will review the findings related to the first of these factors.
On the basis of severity of hearing loss, the 25 children can be divided into two groups. Nine of the children had losses of 60 dB HL or less and were termed the mild group, while 16 of the children had losses of 61 dB HL and greater, and were termed the severe group. The use of the term severe is used in a relative sense; this group manifests a hearing loss more severe than those whose is 60 dB HL or less.
As was reported previously, these two groups differed statistically in full scale I.Q. as measured by WISC-R, but this difference was not in evidence on either performance or verbal subscales. We then attempted to determine if any of the language measures showed a similar discrepancy between the two groups, as a function of seventy of loss. Table 10 displays the results of The Token Test For Children reanalyzed to reflect performance by the mild and severe loss groups. No significant mean differences were found in total score, although in the sample, a 7-point difference was noted in favor of those children with the less severe impairment. Similarly, none of the subtests showed significant mean differences with the exception of part 4. The group with the milder impairment had a mean score of 106.7 1 , while the severe group had a mean score of 97.13 (F = 6.856; df = l,19; p < 0.017). Each of these subtests has a mean standard score of 100 in the normal population, and although the severe group is only 3-points below the normal population mean, it is 9.58 points below the mean of the mild group. This poorer performance on part 4 reflects difficulty processing complex commands involving a verb-object clause structure. These stimuli differ from stimuli in the first three parts by involving longer verbal strings with two-element modifiers ( e g , "Touch the small yellow circle and the large green square.") Table 1 1 displays the three subtests of the ITPA by degree of loss. In the case of each subtest, those children with the more severe loss performed more poorly, although the differences were not statistically significant.
Finally, Table 12 displays the mean age-equivalent scores (given in months) on three subtests of the DTLA. The mean chronological ages of each group are given in the table for reference. As may be seen, the mild group is nearly 20 mo older, on average, than the severe group. This difference in mean age must be taken into account when viewing the group's performance on each subtask. On the DTLA verbal opposites subtask, the mild group had a 26-mo advantage over the severe group (F = 5.486; df = 1,21; p < 0.03), but when the effect due to age is removed, a 6-mo advantage remains. No statistically significant difference was evidenced on either the DTLA oral directions test ( p < 0.322) or the auditory attention for related words test ( p < 0.052).
Language Performance Within the Unilateral Group as a Function of Side of Loss
The next factor explored within the group of children with a unilateral loss was side of hearing impairment. Nine of the children had left-sided hearing losses while 14 had right-sided losses. Table 13 displays the hearing-impaired group's performance on the Token Test for Children as a function of side of loss. As may be seen, mean performance on each subtest and total score was very similar for each group, and no difference was statistically significant. Table 14 presents the mean performance of each group on the ITPA. For each of the three subtests, mean performance was statistically similar, reflecting no difference as a function of side of loss.
Finally, Table 15 presents mean age-equivalent scores, in months, on three subtests of the DTLA. Again, the mean chronological age of each group is given for reference. As with the ITPA and Token Test, no statistical difference differentiated the two groups as a function of side of hearing loss. It can be concluded that language performance, as measured by the Token Test and selected Token-part1
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subtests of the ITPA and DTLA, does not vary within the unilateral group due to side of hearing loss.
Language Performance Within the Unilateral Group Corresponding to Success in School
Within the group of 25 hearing-impaired children, 17 children were academically successful while 8 children were retained for a grade level, indicating insufficient academic progress in a given year. As previously reported, those children who failed a grade had similar mean full ~ ~~ Table 3 ). However, those children who failed manifested a 131/z-point verbal I.Q. deficiency when compared with those children who passed (F = 8.671; df = 1,22; p < 0.007). While this difference is statistically significant, it must be remembered that those children comprising the group retained academically still had a verbal I.Q. within normal limits (x = 93.75, SD = 9.07), although 6.25 points below the population mean of 100. The lower academic performance of this subgroup of hearing-impaired children is reflected in the fact that they have a lower verbal I.Q. It is logical that this depressed verbal I.Q. ability might be reflected in lower performance on at least some of the language measures. Tables 16, 17 , and 18 display mean performance of each group on the Token Test for Children and selected subtests of the ITPA and DTLA.
As may be seen in reviewing each of these tables, mean performance was similar between each of the two groups. None of the tests demonstrated a statistical difference. It may be concluded on the basis of the language measures listed in these tables, that language performance is similar within the group of unilaterally impaired children, regardless of whether or not the child was academically successful.
DISCUSSION
Perhaps the most educationally significant finding of this study is the fact that one-third of the children in the sample with a unilateral hearing loss failed a grade in elementary school. This proportion has held in studying the larger sample of 60 hearing-impaired (see paper by Bess and Tharpe in this issue). This number of failures is inordinately high in comparison to the sample of 25 normally hearing children, none of whom failed in school.
What is it about these children's academic abilities that is deficient when compared to children who succeed in school? One clue may lie in the finding that the group of 8 who failed manifested a significantly lower verbal I.Q. (see Table 3 ). Even though no specific language impairment was evidenced in the children who failed (Tables 16  to 18 ), the fact remains that their verbal I.Q. was lower, and perhaps the tests that were selected to measure their language abilities were not sufficiently sensitive to particular areas of linguistic difficulty.
The verbal subscales of the WISC-R test the cognitive domains of short-and long-term memory for verbal information, concept formation, verbal reasoning ability, attention to verbal material, arithmetic ability, and social judgment. Many of these verbal skills are obviously not tapped by the rather narrow range of language tests administered to the children. Test-to-test correlation matrices are presented both for the normal-hearing children (Table 19 ) and the hearing-impaired children (Table 20 ) Table 19 . Pearson product-moment intercorrelations for the normal hearing group on the WISC-R and various language measures so that the relation between the language tests and the WISC-R verbal scale may be explored. Furthermore, the relation among the language tests themselves may be seen. Pearson product-moment correlations were used to statistically measure the degree of similarity in the language trait tapped by each pair of tests. Table 20 shows that the WISC-R verbal subscale correlates significantly with six of the language tests: all three subtests of the DTLA, the auditory association subtests of the ITPA, and the total score and part 4 of the Token Test for Children. In the normal children (Table 19) , WISC-R verbal I.Q. correlates again with the three DTLA subtests and total score on the Token Test, as well as part 5 of the Token Test. This might be summarized by noting that the WISC-R verbal scale related most to measures of auditory verbal memory and the ability to understand and comply with verbal instruction (five of the tests), as well as the integrated comprehension-production skill of antonym use (one of the tests). The verbal I.Q. may well relate to other language abilities not specifically tapped by the battery of tests used in this study.
Limitations of the Present Study
Many factors may contribute to a language disability in the child with a unilateral hearing loss. Among these are the age of onset of the hearing loss, the age of hearing loss identification, the general cognitive functioning of the impaired child, the personality of the child, and presumably more. In the present study, a criterion for inclusion was the presence of the unilateral loss for a period of at least 3 yr. Although this criterion was met in every case, we may assume that some of the children were congenitally impaired while others had lived with the loss no longer than 3 yr. Age of onset was unknown in most cases. The effect of a unilateral loss on the child's language development can be expected to be greater for the child whose loss is congenital. It might be reasonably assumed, however, that if the child had acquired language normally up until say, 4 or 5 yr of age, and at that point acquired a unilateral hearing loss, the effect on the mature linguistic system would be at most, minimal. One suggestion for future study would be to explore the effects on language performance of unilateral losses acquired at various stages in the language acquisition process. This was one source of variability in the present study that may have obscured any potential difference in language ability between the normal and impaired groups. A second source of potential variance in this study was intelligence. Even though our normal and impaired groups had equivalent mean I.Q. abilities (full scale, performance, and verbal), there are occasional differences when comparing individual dyads of children. Recall that the average point difference in total I.Q. for the 25 matched pairs was 10. In future, it is suggested that the children be matched on performance scale I.Q. or nonverbal cognitive ability alone, and thus permit verbal scale ability to fluctuate. In this way. any potential verbal or language differences between the normal and hearing-impaired children might surface.
Third, as psychometric measurement in the area of language performance of school-aged children becomes more sophisticated, the measurement instruments will be more sensitive to subtle language deficits. The tests selected to measure language abilities in this study surely do not comprehensively and inconclusively cover the multifaceted areas of child's developing linguistic system. Future test design in this area will certainly benefit these and other school-aged children whose linguistic problems are beyond current description via formal tests.
SUMMARY
A group of normal-hearing children aged 6 to 13 yr was compared to a group of same-aged children manifesting a unilateral hearing loss of at least 45 dB HL (4). In addition to age, the two overall groups were matched on intelligence (WISC-R), socioeconomic level, sex, and race. No differences between the two matched groups were found on a battery of language tests. Upon closer examination of the impaired group, it was found that those children with a unilateral loss of 60 dB HL and less had a significantly higher full scale I.Q. than those children with a more severe loss. Moreover, the 8 children who failed a grade in elementary school had verbal 1.Q.s which were significantly lower than those hearing-imparied children who succeeded academically.
Despite this lower verbal I.Q. those hearing-impaired children who failed demonstrated a mean verbal I.Q. within normal limits. Although the depressed verbal I.Q. may have related to these children's lowered academic performance and retention in school, the language abilities of the children as measured by the battery of formal language tests were similar to those of the impaired children who were academically successful. It was suggested that these hearing-impaired children may have language difficulties (since verbal I.Q. was depressed) but that the battery of language tests was not sensitive to measuring them. This should provide a fruitful area for further study.
A unilateral hearing loss in children apparently puts the child at risk for academic failure (33% probability in our sample), and thus must be considered a significant handicapping condition. At least in part, this failure to succeed academically may be due to the child's generally lowered verbal abilities (as measured on the WISC-R), a condition in need of further exploration.
